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Introduction
Çankırı-Çorum basin where the field of study is located is one of the most important storage basins of Central Anatolia with a sedimentary thickness of 11,000 meters from Paleocene to Pliocene (Birgili et al., 1975) . It is known that the Paleogene part of the sequence is composed of marine and Neogene part consists of terrestrial deposits. The basin is surrounded by the North Anatolian Fault (NAF) and Ophiolitic Melange in the north, Sakarya Massif in the east and Kırşehir Massif in the south. In this study, the mollusc and foraminiferal findings in the Middle Eocene Koçaçay Formation were represented in the vicinity of Ayvalıca Village (Bayat, Çorum) located north of Çankırı-Çorum Basin (Figure 1 ). sheet (Sevin and Uğuz, 2011) .
There are studies about geological and stratigraphic (Lahn, 1939 and 1943; Yücel, 1953; Erol, 1953 and 1959; Ketin, 1955; Akarsu, 1959; Alpan, 1968; Norman, 1972 Norman, , 1975a Norman, and 1975b Çalgın et al., 1973; Birgili; 
The basin begins with the Cretaceous aged Boğazkale Ophiolite consisting of radiolarite, serpentinite and limestone blocks at the bottom. Paleocene aged Dizilitaşlar Formation, which contains conglomerate, sandstone, siltstone, marl and limestone, is deposited in the convergent and middle parts of the submarine spectrum. On the Dizilitaşlar Formation, the Ypresian aged Hacıhalil Formation is deposited in a fluvial environment with conglomerate and sandstone intercalations containing coal veins in the north. It is represented by Lutetian Karabalçık, Bayat, Osmankahya and Kocaçay Formations in the region. Karabalçık is conglomerate and sandstone alternation and its most prominent feature is that it contains good quality lignite veins. The volcanosedimentary Bayat Formation presents a sequence of tuff, agglomerate and lava flows at the base and coarse sandstone and conglomerates at the top; formation is important in terms of coal potential. Osmankahya, consisting of red coloured pebble, sandstone and siltstone, reflects the deposition in the fluvial environment. The shallow marine Kocaçay Formation is overlain by a graded transition. Oligocene fluvial İncik Formation consisting of red-burgundy and characteristic clastic terrestrial sediments overlies Kocaçay with angular unconformity. Subsequently, the Kızılırmak Formation, consisting of lacustrine Bayındır Formation and meandering stream sediments, is composed of Oligo-Miocene aged gypsum. The age of Kızılırmak Formation was found to be Late Oligocene by micromammed and vertebrate (Giant Rhino-Baluchitherium n.sp.) fossil studies (Karadenizli et al., 2004; Vural et al., 2010; Oyal, 2016; Oyal et al., 2017) . 
. Measured Stratigraphic Section taken from the east of Ayvalıca village (fossil proportions ○%5, •%20, 
Biostratigraphy
Abundance zones have been identified in the deposits of Koçaçay Formation around Ayvalıca and these are the abundance zones of Ostrea roncaensis, Velates perversus, Nummulites aturicus and Assilina exponens.
Ostrea Abundance Zone: It forms a distinct horizon especially at the basement level of the Koçaçay Formation. Overlapping aggregates are evident. There are abundant Ostrea at marly levels. The dimensions of the individuals were width: 4-10 cm, height: 7-11 cm; thickness: 1-4 cm in width and average dimensions are width: 6 cm, height 11 cm, thickness 2.5 cm. The sludge matrix ratio is about 20-30% at the horizon level.
Ostrea's double-valve preserved ones are the majority. The Ostrea agglomerated horizon begins with a thickness of about 1 meter at the bottom, and the next two horizons are 20-25 cm thick. Nummulitic marls are very low in number and are mostly seen as broken pieces. Ostreids generally live in estuaries or lagoons where eutrophic conditions prevail, abundant nutrients from land and algal growth occur (Volety, 2013) . Ostrea roncaensis determines the Lutetian level in Ayvalıca ( Figure 5A -B).
Velates Abundance Zone: The Velates abundance zone which succeeded that follows the three Ostrea zones is observed just in front of the nummulite set. Between the two marly levels, only the Velates perversus accumulation is evident in the limestone layer of approximately 20 cm in thickness. Velates perversus, first described by Gmelin (1791) , is a characteristic neritid gastropod with a flat cone-shaped shell, short spiry of one or two rounds and a smooth and shiny outer surface that is not visible in other epifaunal gastropods.
Measurements of samples collected from the study area; width 5-5.5 cm, height 2-3.5 cm and mouth opening
varies between 2.6-2.8 cm. Velates generally live epifaunal in coarse grained shallow ponds, medium and high energy environments (Savazzi, 1992) . In Ayvalıca, Velates perversus shows the Lutetian level ( Figure 5D -E).
Nummulites Abundance Zone:
The Nummulites perforatus species, which started to be seen in the range of 150-200 m, form a large set after the Velates level. Marns contain abundant and large samples. Towards the top of the embankment, the yellow limestone layer, 20-30 cm in thickness, is again fossiliferous (Figure 7) .
Continuation of this level increases the rate of Assilina exponens is remarkable. The diameter of the Nummulites shells is 6-20 mm and their thickness is 3-8 mm, with an average diameter of 12 mm and a thickness of 5 mm.
Nummulites are generally known to live in reef margins and shallows (Tuzcu and Karabıyıkoğlu, 1991) .
However, especially in Lutetian massiveness and plenty of carbonate deposits in different parts of Turkey,
Nummulites set formations are striking. It is observed that the Nummulites in the Ayvalıca area are up to 60-70% in the carbonates developed as a set feature. It is stated in the literature that Nummulites generally move their whole lives slowly on seaweeds on leaking carbonate soils, immobilized or using pseudopots and spend their lives in oligotrophic regions (Kopaevich et al., 2008) . Their abundance is explained by the existence of suitable conditions throughout the Eocene series and the formation of autochthonous, allochthonous, semi-autochthonous communities with some hydrodynamic conditions (Aigner, 1986) . 
Systematic
In this section, systematic descriptions of mollusc and benthic species forming biozones are given. Systematic determinations are made according to Bouchet et al. (2010) for bivalves, Bouchet et al. (2005) for gastropods and Loeblich and Tappan (1988) for Foraminifera systematics.
Class: Bivalvia Linnaeus, 1758
Subclass: Pteriomorphia Beurlen, 1944 Ordo: Ostreida Férussac, 1822 Family: Ostreidae Rafinesque, 1815
The sample has a medium-sized thickened shell. Shell plate or mug type; Traces of residual komata on the edges of the shell and growth coverslips on the upper surface of the lid, traces are evident. Muscle scar in the middle, crescent or kidney shape. The ligament site is of Ostreoid type. The left cover is slightly convex and the large, right cover is straight or slightly concave. The holding area is close to the circle. With these characteristics, the sample belongs to the Ostreinae subfamily.
Similarities and Differences:
Other sources for the sample, which is identified by Bayan (1870) 
reference to the name of the place. De Gregorio emphasized that the shell shape and thickness of the sample, which reached large dimensions, differed individually and did not have limited features. The similarities of our specimens with the figures mentioned in the 3 plates in the study of De Gregorio (1896) are quite compatible.
Studies of Szöts (1953, 1956) , Abate et al. (1988) , Ozsvárt (1999) and Abad-Garcia (2011) (1953) stated that in the Transdanub basin, Tatabánya, Pusztavám, Mór, Kisgyón were identified in the Early Eocene, Vicenzo (Roncá) and Egyptian Middle Eocene rocks. Szöts (1956) found that one of the most common fossils in the Middle Eocene limestones and marls in the southern Bakony basin was Ostrea roncana and reported from the Early Eocene to the early Bartonian. Kopek and Kescskemétiné (1964) described it at the base of the late Lutetian in Bakony, Hungary; transition to
Nummulites perforatus was observed at the upper levels of the section. Kescskemétiné-Körmendy (1972) identified numerous mollusc fossils in the coal-fired units in the Hungarian Dorog basin. The author identified the spread of O.roncana as Early-Middle Eocene in the Bakony region. It was recorded as Nummulites perforatus biozone, mentioning that the fauna consisted of corals and molluscs living at a distance up to 10 m from the seaside. Kopek (1980) stated that O. roncana species, which he defined as "coral-mollusc level in the Middle Eocene, is very abundant in the plates below the Nummulites perforatus level in the Bakony mountain range in western Hungary. Abate et al. (1988) stated that the species they identified in their studies in northeastern Italy spread in the Middle Eocene in Roncá, Soave and Castelcerino, and added that the best preserved specimens of the species are in Hungary. Ozsvárt (1999) stated that the species spread in the Middle Eocene in his studies in Csordakút basin in Hungary. Abad-Garcia (2011) in his doctoral study on the Catalan 
The shell is flat and wide. Spir is very short and consists of 1-2 rounds. The protocol is downward and slightly curled to the right. The last lap has grown quite fast and swollen. The mouth opening is wide and half-moon shaped. There are notches along the inner lip. The shell is decorated with very thin growth lines.
Chemnitz (1786) 1972) figures. Squires and Demetrion (1992) and Savazzi (1992) show similarities with the shapes mentioned in the synonymous list in terms of shell form, growth lines and notches in aperture opening. Gürsoy (2002) and Gürsoy and Taner (2012) , similar to the form given in the synonymous list, although in the Çorum basin Velates forms, the coils in the first rounds are more prominent. Mikuž (2006) shows a similarity with the plates 1 and 2
in terms of shell form, growth lines and notches in aperture. Deveciler (2008) and Hoşgör (2012) show similarities with the forms indicated on the plates, which are mostly core forms and apical tours are not significant. Plaziat (2012) Koch (1883) , in his article evaluating the studies conducted in 1882 in the north-east of Budapest, asserted that the coexisting species such as Terebellum sp. He has mentioned. Dainelli (1904, 1905) described it in the Middle Eocene strata of Bribir, Ostroviza and Zazvic. For the sample described by Cossmann and Pissorro (1910-13) in Laon in northern France, the stratigraphic extension is given as Cusian (Thanetian-Lutetian). Boussac (1912) 
Middle Eocene showed that the spread. Mészáros (1957) (Figure 8 ).
) and Velates perversus ( ) Figure 8 . The paleogeographic distribution of Ostrea roncaensis ( species throughout the Lutetian in Europe (it was arrenged from Plaziat, 1981 and Payros et al., 2015) . Joly and Leymerie, p. 187, pl. 2, figs. 9, 10. 1911b Nummulites atacicus Leymerie, Boussac, p. 28, pl. 2, fig. 26; pl. 3, fig. 15; pl. 5, fig. 14. 1981 Nummulites aturicus Joly and Leymerie, Schaub, p. 95, pl. 15, figs. 20-26; pl. 16, fig. 1-30. 2007 Nummulites aturicus Joly and Leymerie, Görmüş et al., p. 6, pl. 2, figs. 1-4. 2011 Nummulites aturicus Joly and Leymerie, Less et al., p. 821, figs. 38 q, r, t, u .
Species have been identified from microspheric individuals in the study area. The valve is bulging and lenticular. The edges are less sharp looking. The average diameter is between 15-20 mm and the thickness is 2-3 mm. On the surface of the shell, the partition network is radial, slightly wavy, and in some others granular. In the case of granules, the granules are larger in the central part. Equatorial cross-sections are slowwinding and the number of turns is high. 20 samples were counted in the 20 mm diameter and 26 turns were counted in the 25 mm diameter sample. The wall is thicker than other types. The compartments are slightly curved. The compartment width is greater than the height. It has a rectangular appearance. The first chamber is very small. Round heights reach 1 mm in the middle sections. The most prominent feature of the species is that the shape of the shell is lenticularly bulged, the edges are sharp, the chambers are rectangular and the winding is regular and frequent. Macrospheric individuals of the species have smaller diameters of 5-6 mm. Thickness is 2-3 mm.
Similarities and Differences: Avşar (1991 Avşar ( , 1994 made a description of macrospheric individuals belonging to the species from Yozgat and Malatya areas. Örçen (1986) defined both macrospheric and microspheric individuals in the Malatya area. The dimensions of the microspheric individuals described by Örçen (1986) were found to be slightly smaller. It is separated from the N.perfaratus by the sharpness of the shell edges and the arrangement of the chambers from the center to the edge.
Location: It is one of the most abundant samples found in the section. The most abundant sample points are AYV 116-123.
Stratigraphic Level:
The paleogeographic distribution of the species is extensive. The age range is also known as Lutetian and Serra Kiel et al. (1998) according to the SBZ16 is a species observed in the biozone. Kenawy et al. (1993) Schaub, pl. 53, figs. 17-19, 22-25. 2006 Nummulites beaumonti d'Archiac and Haime, Eraslan, p. 36, pl. 2, .
The shell is lenticular with sharp edges. Macrospheric individuals. In these individuals, the diameter was measured as 5-6 mm and the thickness as 1-2 mm. The number of laps is between 6-8.
Microspheric individuals are slightly larger and their diameter varies between 7-9 mm. In equatorial sections, the chambers are rectangular and their height is more than their width. Compartments; thin, slightly curved and flat.
Similarity and Difference: N. beaumonti is smaller in size, and the height of the chambers is greater than the width, which shows its difference from other nummulite species.
Location: Nummulites with aturicus were detected only to a lesser extent, near the upper section of the section (AYV 116-119).
Stratigraphic Level: Örçen (1986) , NW Malatya Medik-Ebreme around the late Lutetian, Eraslan (2006) Örçen (1986, 1992) is made a definition in the late Lutetian in Malatya and Bursa.
Nummulites perforatus (De Montfort, 1808)
Plate 4, Figures 1-4 1808 Egeon perforatus de Montfort, t. I, pp. 166-167. 1911a Nummulites perforatus (Montfort), Boussac, pp. 15-16, pl. 6, figs. 5, 8. 1911b Nummulites perforatus (Montfort), Boussac, p. 21, pl. 3, 13, 14, 16. 2010 Nummulites perforatus (Montfort), Deveciler, p. 193, pl 
Stratigrafik Düzey: Sirel and Gündüz (1976) Polatlı'da Küiziyen-Lütesiyen'de; Örçen (1986, 1992) 
Discussion
Living environments, life styles and life cycles of mollusks seen in the form of agglomeration are important for the interpretation of past environments. Therefore, it is necessary to analyze today's mollusc lives. According to Volety's (2013) study on the properties and habitats of ostreids, ostreids generally live in brackish shallow waters such as estuaries with lower salinity than ocean water, forming beds or reef-like colonies. The larvae begin their lives by clinging to a hard surface, preferably other ostreid shells. They are hermaphrodites, that is, they start their lives as male individuals, sometimes turning to female and sometimes male. If the temperature of the water rises, they pass to the breeding period. They mostly live in eutrophic environments where food is abundant; They use their gills to take up oxygen in the water, feed them with algae and plankton. An adult ostreid can filter water up to 1500 times its daily volume. Ostreids survive in intertidal reefs by tightly closing their lids until the water returns when exposed to outdoor conditions during low tide. Thanks to this adaptation, the organism is kept away from other organisms, air and temperature changes. Volety (2013) suggested that the healthy formation of ostreid reefs should be supported in order to clean the estuaries naturally due to these characteristics.
In the study area, the dimensions, abundance and repetition of the ostreid individuals in the horizons suggest that too much nutrients come to the environment from the land and that it is a eutrophic paleoenvironment rich in algae. Although determined at marly levels, it was observed that larvae preferred other ostreid individuals as hard ground, thus stacking one another and forming several horizons. In the area under tidal influence, Ostrea roncaensis individuals in the estuary when the water is drawn may be affected by changing ambient conditions by closing their lids tightly. Because of their physical structure, they have a higher chance of survival compared to other organisms in the environment and therefore showed a higher population than other organisms. The
maximum level of viability may have led to a reduction of oxygen in the environment after a while, leading to the death of organisms.
Nummulites, which are prominent in the study area with their dominant character, have been described as Purton and Brasier (1999) The nature and distribution of foraminifera are important in determining the different generations of the nummulite sets. Since the Cretaceous, the milliolids have characterized the reef lagoon, the Nummulites have been characterized by their reef margin, front and shallows (Tuzcu and Karabıyıkoğlu, 1991) . Racey (2001) emphasized that Nummulites have more than 300 species but 5% of them can form nummulite sets. He pointed out that the species forming this embankment are stratigraphically limited to the Late Early-Middle Eocene interval. Nummulites sets are often less associated with other micro-or macro-fossils, suggesting that the deposition develops in the nutrient-poor oligotrophic environment. Kopaevich et al. (2008) found that
Nummulites generally live symbiotically with photosynthetic algae and therefore prefer warm (~ 25 ° C), clear and shallow waters (<120 m) in the euphotic zone. In the symbiotic relationship, the Nummulites provided shelter for algae, while algae produced nutrients and oxygen for the Nummulites. Light intensity and energy of water are the two most important factors controlling foraminifera distribution. Our field observations about the Nummulites show that the peak of the nummulit set, which forms a hill, is closer to the theory that the paleoderinism is between 10-30 m and that they live in shallow and warm euphoric zones and eutrophic environments. The abundance of nutrients from the estuary shows a large number and size of development with the abundance of the nummulite set is thought to form.
When all of the above mentioned information and field observations are taken into consideration, the storage environment modeling developed by Catuneanu for the land model that is thought to be constructed in Ayvalica Village is emphasized. Catuneanu (2006) classified storage in sea-to-land transition systems in three broad categories: These are: 1. nonmarine (areas out of reach of sea floods); 2. coastal (intermittently under the influence of seawater); 3. marine (areas permanently covered with seawater) (Figure 9 ). Catuneanu, 2006) . The estimated study area is indicated by a red frame (o-Ostrea, n-Nummulites, a-Assilina).
Ostreids are also known to live in the estuary or lagoon and Nummulites in the reef edge or in front of the reef. When this information is evaluated together with our land findings, transgressive river mouth modeling is striking in the classification of the storage environment given by Catuneanu (2006) .
Conclusions
In 
Environmental interpretations were performed with the obtained data. Ostreids are generally bivalves living in brackish water in the estuary environment (Volety, 2013) . Nummulites are known as euphotic shallow, warm water foraminifera (Purton and Brasier, 1999) . Field studies and living environments of the mentioned organisms show a transgressive river mouth environment where water is drawn from time to time (Figure 8 and   9 ). Ostrea roncaensis accumulations, which are repeated several times, constitute the clue to the established theory. The abundance and size of ostreids, which develop with intense nutrient flow from the land, as well as the presence of cerithid, ampullinide and especially algae indicate transgressive river mouth environment. The absence of ostreids other than the estuary is evident in the development of a thick nummulite set. All data lead us to the conclusion that the Kocaçay Formation in Ayvalıca was deposited in a sedimentary environment starting from the estuary conditions and continuing with shallow warm sea ( Figure 10 ). 
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